For the purpose of an evaluation of this kind it is first of all essential to appreciate what is meant by the term "good posture" and the factors that are necessary for the maintenance of posture. Posture Definitions and Study Through the ages many attempts at defining good posture have been made. The ancient Greeks considered athletes to have the perfect posture and portrayed the beauty of the human form in their pictures and sculpture. UTnfortunately, studies of the modern athlete show us that even the most skilled may possess postural defects. In modem times artists have portrayed the human body as they see it without considering its functional efficiency. The physical educationalists have varied immensely in their approach to correct posture and have been influenced by many factors including the esthetic and medical, and for a time favoured the military carriage so popular in the Armed Forces of many countries earlier this century. Anatomists have regarded correct structure as being the right basis for posture and the clinicians have been primarily interested in the abnormalities of posture in relation to disease.
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It is impossible for all persons to assume identical attitudes and it is undesirable to attempt to achieve a single, standard, correct posture. Burt's (1950) description of a rough test for good posture was the suspending of a plumbline from the tip of the mastoid process which should pass through the greater tuberosity of the humerus, the great trochanter of the femur and a point 1 in. in front of the lateral malleolus. He also mentioned a second extremely simple criterion for correct pelvic carriage, viz. the upper end of the cleft of the buttocks should be at the same vertical level as the back of the heel, whilst Appleton (1944 Appleton ( , 1946 regarded the limits of normality for the inter-gluteal cleft as varying from 2 in. in front to i in. behind the back of the heel. Burt also quoted a cervical kyphosis as being present if the occiput were more than 2 in. in front of the gluteal cleft, a cervical lordosis if the occiput were more than j in. behind the gluteal cleft and the dorsal curve of the spine as being abnormal if the most prominent part were more than I in. behind the gluteal cleft. The average pelvic angle as measured by Appleton from the anterior superior iliac spine to the posterior superior iliac spine is 5 degrees to 10 degrees, whereas Wiles (1937) in his measurement of the angle between the upper part of the symphysis pubis in front and the posterior superior iliac spine behind, averaged 30 degrees.
Mechanical Defects
The factors adversely affecting the maintenance of correct posture are, first of all, any mechanical causes in the locomotor system itself. These vary from a wide range of congenital defects which may be in any part of the skeletal or central nervous systems-for example, congenital hemivertebre, the commonest cause of structural scoliosis in children, and the results of birth trauma, such as account for certain cases of torticollis-to a multiplicity of other conditions, congenital or acquired, of which a typical example, acquired and persisting in later life, is the shortening of a leg as a result of anterior poliomyelitis. In all these cases of mechanical defects of a structural nature it will be essential to correct them with appropriate appliances or surgical help before any hope of a permanently correct posture can result.
Other mechanical causes can be produced as the result of many pathological processes of a more general nature, for example, muscular hypotonia is often the result of general SEPTEMBER debility or other disorders, and if the muscle tone is inadequate to maintain a correct posture as the result of such underlying disease, that latter disease must be treated in the first instance. Mechanical causes from outside the body may, of course, produce comparable postural defects; for example, tight clothing in childhood can be sufficient to prevent the respiratory excursion of the chest developing to the full and this may predispose towards winter coughs in children and even chronic bronchitis in later life if neglected. Ill-fitting shoes may be responsible for producing defects in the feet and secondary defects elsewhere.
Psychological Defects
The second, and perhaps the most important, factor is the psychological one. An individual's mood is shown in his posture: The erect carriage and speedy movements of the happy person are shown at one end of the scale while the depressed or melancholy patient, with his drooping posture and retarded movements, is an example at the other end. Before going into the other factors in postural defects, this side must always be explored fully, inasmuch as even a temporary psychological upset will very frequently produce a deterioration in posture. The child who has an unhappy home or is unhappy at school, or even one who has had a conflict with his family, friends or colleagues at work, will show this in a variety of postural defects, and unless the psychological difficulties are corrected he will not improve. The important therapeutic measure here, in addition to correcting any conflict which may be present, is to make the individual proud of his correct posture and his physical development. In this context I will be mentioning later that the time when postural defects become most manifest in city dwellers is between the ages of 15 and 18, and it may well be that the tendency to-day for so many of the youths after leaving school to become Teddy Boys and slouch round the streets is symbolized by their slack posture. The relationship of this to activities in the sporting sphere has its psychological aspect as well.
General Health
The general health of the patient plays an important part in the maintenance of posture. After any debilitating disease the patient tends to have a poor posture, and with his return to well-being so will his posture improve.
Faulty Habits
Postural defects often arise purely as the result of faulty habits, and an interesting example of these was demonstrated by Wesson (1938) when he described the clinical syndrome of 4'shop assistant's hip" where, as the result of a faulty stance at work, many girl shop assistants tended to stand with one knee partially flexed, and the opposite hip became unduly prominent with a compensatory scoliosis. This even produced in some cases abdominal pain simulating appendicitis. Dentists tend to develop a scoliosis with rotation after long hours standing over the dental chair. Various unsuitable desks and chairs for office workers have also resulted in a variety of postural defects, particularly the development of kyphosis and kypho-scoliosis, often seen amongst young draughtsmen. Even the excessive pursuit of one particular sport may predispose to postural errors, e.g. one sometimes finds them in cyclists who develop a dorsal kyphosis from long periods of bending over the handlebars. Types of Defect I divide postural defects into static and dynamic. The static defects consist of those observable when the patient is in a resting position, either sitting or standing, and the defects will generally be multiple. For example, defects of the feet and ankles, such as flat feet and valgus ankles, may be responsible for a complete upset of posture and produce secondary defects of posture such as knock-knees and curvatures of the spine. This makes it absolutely essential, when examining for postural abnormalities, to have any child or adult completely undressed apart from pants or swimming trunks.
Amongst the many authorities classifying postural defects, Burt (1951) If neglected, these defects may be followed by backache and pain in the limbs as the result of fatigue and postural inefficiency. They also predispose to osteo-arthritic changes, especially in the spine.
The dynamic postural errors consist of those observable in function, for example. walking and breathing, and can also arise from faulty habits. These also predispose to complications later in life, e.g. inadequate expansion of the lungs associated with recurrent upper respiratory infections in children may lead to stagnation of inspired mucopus at the bases, and consequently these children become prone to winter coughs and may even develop chronic bronchitis or bronchiectasis in later life.
Treatment
The treatment of both these static and dynamic postural defects consists of making the individual concerned aware of his errors, and in training him in the voluntary correction thereof. He should be taught to carry out his exercises with such frequency and enthusiasm that his new correct posture becomes habitual. In the case of children the parents and school-teachers must be taught how to supervise the exercises and be made responsible for so doing. It is useless for a child merely to do exercises two or three times weekly at a clinic or at school without carrying them out with adequate frequency each day at home. Remedial exercises can be employed from the day after birth onwards, and the earlier correct treatment of postural defects is instituted the more effective and rapid will be the results. In early life, however, the remedial programme is somewhat different from that of the adult. Infantile gymnastics are based on reflex action and are of particular value in the treatment of scoliosis, torticollis and muscular hypotonia. From the age of 12 or 18 months play-movements are employed therapeutically, and when a child reaches the age of 4 years or so it is possible to take advantage of his intelligent co-operation. Incidence 
ofPostural Defects and the Results of Treatment
The White House Report in 1932, which described a careful survey of the incidence of postural defects in American school-children, produced a statistical picture which has not varied up to the present. The children studied in this series were some 1,700 in number and were divided into children provided with individual remedial postural exercises, where necessary, and a control series without these. Both the specially treated and the control series were given a normal physical training programme in school. It was shown that 92 % of the children had faulty postures at the beginning and 44% of these had extremely bad postural defects. After one school year with remedial exercises for the individual postural defects, 62% had improved in posture, 1 % had regressed and 37% remained in statu quo. In the control series only 10% had improved, 23 % were worse and 67 % remained in statu quo. In the four grades of posture that were used in this classification, it was found that after one year 63 % of the children in the postural class had moved up one grade compared with 10% in the control class; 24% in the postural class had moved up two grades as compared with 1 % in the control class, and 8 % in the postural class had moved up three grades as compared with 0 % in the control class.
It was found that regression might occur in one year after the school holidays if the child were not kept at his exercises, but that there would be improvement again during the second year. It is uncommon for regression to occur after two years. The total study showed that less than 5% of postural defects could not be improved by training, and nine times as many children improved with postural training as without.
Organized games have only a limited value and tend only to help those already welldeveloped. The child with a poor physique is generally not a good games player and for that reason is not keen at games and is therefore left in the background. On the other hand, the child particularly well-developed physically in one or more directions is keen to play games at which he already shines.
In looking at children of various ages in this country, I have found that tge figures I have collected in a much smaller series are comparable with the White House figures. There is also a very detailed report on the school-children of Tottenham published as the Roper Report (1948) , and this is well worth careful study. In my experience the child, on leaving school,' often ceases to be posture-conscious and deterioration starts then.
Anna Broman in 1933 quoted a study of 1,600 British elementary school-children with 85% defective p'ostures and also a series of 700 blind school-children with 75% defective postures. Phelps and Kiphuth (1932) quoted as follows: largest survey ever conducted in this country, covering 720,000 boys; only 38,000 of them i-ndulged in physical activities and at least 72% did not take part in any. In the study made by myself and my colleagues in the R.A.F. on the posture of airmen, our figures confirmed that deterioration in posture occurred after leaving school at the age of 15-especially in those individuals who had not indulged in any form of active physical exercise or postural training. I can only give figures for a cross-section of 100 airmen on entry into the recruiting depot and after watching them over a two months' period of training including remedial postural training. In this series 50% had left school at 15 and only one-third of these airmen had played games thereafter, those with the better posture falling into that category. On entry approximately 95% showed some postural defects, 70% of these having a scoliosis and 15% an associated kyphosis, these being chiefly boys who had followed a sedentary occupation, including draughtsmen. Some 80% of the recruits showed a generally poor muscle tone and power with inadequate respiratory movements. Only 3 in 100 showed good physical development and these were all good games players. After eight weeks' training 70% only showed postural defects.
I would now deviate to mention the findings in cadets at the R.A.F. College at Cranwell. The numbers in this series are too small to be statistically significant but on entry the cadets showing physical defects were approximately 66%. A number of the cadets had already been carrying out postural training in other branches of the R.A.F. before being selected for admission to Cranwell. With the intensive programme of physical and postural training provided there over a year the incidence of defects fell to 50 % or less and remained at about that level, but it must be appteciated that after the first year at Cranwell the amount of time available for postural training is materially diminished.
It will be seen from this main summary that the best results ensue from making the individual aware of holding himself correctly and encouraging him to take an active part in games both during and after his school period. On the whole people living in the country tend to have better postures than those living in cities, but where the city dwellers' programme of physical and mental education is well organized and includes individual postural training the school child's posture is good. It is not until after leaving school that the degeneration occurs.
The measures required in treatment therefore are to make the individual proud of his correct posture and keen to take an active part in sports and games, and to stimulate him to have the right psychological outlook on life. This, indeed, is the policy of various organizations, and especially the Central Council for Physical Recreation.
One must have the correct psychological background, freedom from disease, good hygienic surroundings and dietary and pride in the maintenance of good posture. claimed that this group of students have applied themselves from an early age to the development of their bodies, particularly in the gymnasium: and they are destined to become Physical Education teachers all over the country.
The entire group of first and second year students were photographed (Barlow, 1955a) , using a squared background, and a turntable which revolves into three standard positions. This ensures identical conditions, and the major postural faults show up as clearly as is possible under static conditions. The faults have been analysed in Table I , giving a rating of 1, 2, or 3 "pluses" according Table-a dropped shoulder is frequently the result of a lateral curvature which also may involve a head twist and a rotation of the pelvis, although each may occur separately. As far as is possible, a fault is only scored once. A given observer soon achieves a uniform pattern of scoring.
My average scoring for the first and second year group only varied by 1 %, which indicates that the method is accurate.
Analysing faults in this way, one soon finds a definite pattern appearing, of 5 well-defined categories-those scoring 0-3 faults who have excellent posture, those scoring 4-5 who have some slight defect, those between 6 and 9 faults who show moderately severe defects, those between 10 and 14 who show severe defects, and those over 15 who show really gross postural deformities. Fig. lA it will be seen that the majority-62% show a moderately severe defect, 11.5% show a slight defect, and 26-5 % show a serious defect. There were no students in the top grade, and none in the lowest grade.
The students from the Physical Training College (Fig. lA) , show a high degree of mesomorphy (muscularity) in their Sheldon physique typing. If we turn to a group of male drama students, in whom the slender physique predominates, we find (Fig. I B) an average of 11 -2 faults: the curve has shifted appreciably to the right. An analysis of 81 female drama students (Fig. 1c ) resembles the P.E. group more closely with an average of 8-0 faults, except that there are a few outstandingly good students and a few outstandingly bad ones. Since our purpose is to evaluate methods of educating posture, it is reasonable to begin by establishing the point that whatever methods are being used in our schools, the end-result even in the best students is not good.
Methods ofPostural Re-education
The idea that a healthy natural outdoor life, with plenty of good food and exercise, will ensure a reasonably good posture is not always true in my own experience, and we have seen how high is the incidence of defects in P.E. students. However, even if it were true, our main problem would still be how to establish a posture which will stand up to the strain of living in a civilization in which the healthy life may not be easily available.
There is much evidence to indicate that the methods of postural education and re-education employed in the past have not proved successful, and this in my view has been due to an over- simplification of the problem. The cause of the problem of postural control is the subject's postural awareness, and, at a different level, the postural model or body schema which the subject uses as a standard against which to detect his postural errors. In the past, too much reliance has been placed on verbal or pictorial instruction to re-educate the postural model, whilst the actual postural ability and its associated awareness has been tackled by exercises.
Optimistically it has been hoped that people can "do what they are told", and that a little more will-power and "trying" is all that is required. Fig. 2A shows a small boy with a bad habitual slump; Fig. 2B shows the typical strained effort which most children make when told to "sit up straight"; Fig. 2c shows the improved position which he adopts when his postural awareness has been trained. Words and ideas will only become effective when they are accompanied by demonstration of the sensory experiences to which they refer. Such experience will not be given by an "exercise", as at present understood, but will only be learned after a period of conditioning in which the new model (verbal or otherwise) is associated with the appropriate degree of muscle tension, not only at rest but in preparation for movement, during movement, and after movement. In this way the subject learns a basic resting state of postural equilibrium which he can employ at will. I have elsewhere outlined such a method of re-educating posture by a conditioning procedure (Barlow, 1955b) , and this method was employed in the following experiment.
Comparison of Methods of Re-education
For the past three years a survey has been carried out at the Central School of Speech in order to assess the efficacy of their methods of postural re-education. As a control group, I have submitted a similar group of students from the Royal College of Music to the conditioning procedure in which a new postural model is linked to the correct experience of postural awareness. The Central School is a training College for speech therapists, speech teachers, and drama students, and is a good group to study since posture is considered by this school to be of fundamental importance throughout the whole three years' training. The Principal had been dissatisfied with their results for some time, and she agreed that it was important for us to find out whether in fact their methods were being effective. One could sum up the methods employed at this school as being based on the giving of verbal instruction and occasional manual adjustment so that the pupil would attempt to do the right thing to correct the posture when a teacher noticed it was wrong. Thus if a shoulder was dropped, the student would be told to correct it by holding it up, and might receive exercises to strengthen the dropped side: if the head was pulled back, the student was told to put it forward, and so on. No attempt was made at a conditioning procedure, and it was taken for granted that if a fault was pointed out and perhaps manually corrected, the student would then be able to maintain the correction. To promote general awareness of posture and movement, great use was made of a form of exercise introduced by Laban, known as "The Art of Movement", a method much advocated at the recent Ling Conference on School Gymnastics.
In spite of this constant preoccupation with posture at the Central School, the average number of faults in 25 girls at the start of training was 7 5: at the end of training it was 7 9. The average number of faults in 19 men at the start was 106: at the end 117. In fact deterioration had taken place.
For comparison, the group of students from the Royal College of Music were trained by a conditioning procedure. In this group, the average number of faults in 13 men before re-education was 11; at the end 5. In 17 girls, the average number of faults was 9 before training; at the end it was 4. This represents a considerable improvement. A detailed comparison of the Central School and Royal College students is shown in Fig. 3A (female) and Fig. 3B (male) . This experiment makes it clear that postural re-education will be ineffective unless a new "body schema" is taught, by associating the postural model with an improved postural awareness.
Physiotherapeutic Methods
Turning to a consideration of methods at present used by many Physical Medicine Departments, we should mention only to condemn the use of spinal supports where there is no gross pathology to justify their use. Perhaps the commonest method used by physiotherapists is a combination of exercise and "static holding" (Prosser, 1948) .
"In treating the patient with a postural defect, static holdings are carefully taught and the patient encouraged to feel the sense of the good posture. It is this form of muscle contraction which is said to re-educate the postural reflex. By repeated and concentrated holdings, an appreciation of the new posture is established."
This quotation from a physiotherapy textbook is a typical example of current methods. Such methods must be considered from the point of view of whether they increase postural awareness. I have suggested previously (Barlow, 1954 ) that the muscle spindle mechanism, which mediates much of our postural sense, is put out of action by excessive muscular contraction. It is always hazardou$ to transfer the results of animal physiology to the human, but there seems to be fairly clear agreement now that postural feed-back from the muscle is more effective when a muscle lengthens than when it shortens; it is difficult to see how the "holding" and over-contraction of muscle can help to promote postural awareness. Moreover, the connexion between excessive muscular contraction and states of anxiety, in which the excessive contraction produces a lack of awareness of the body, is well established. I think it can be reasonably stated that the teaching of muscular contraction as a form of postural re-education to patients who already exhibit muscular overcontraction and an inability to return to a resting state of equilibrium after activity, will only accentuate the problem and will decrease the patient's awareness of what he is doing. Fig. 4 shows a young acrobatic dancer who had received a long course of postural re-education in a physical medicine department,
1tIwillbeseenthatshehasaslight lateral curvature and this had caused her pain and prevented her from working. (In passing, it should be noted that postural deformities may be painless provided that stress activities are avoided; but this involves an increasing lim-.... e-=..... . ritation of the individual's sphere of activity.) In spite of her re-education, this patient was still in pain, and it will be seen that when she does a back-bend, her deformity increases considerably. She was quite .:: I t .... It might be said that these contraction exercises "strengthen the back muscles", but this is based on a faulty conception of "strength". Inman (1952) has shown that the longer the resting length of a muscle, the greater the force exerted and the less the electromyo -FIG. 4. -Lateral curvature accentuated during graphic activity which accomextension exercise.
panies it. The "strength" to maintain adequate postural relationships at rest and during movement does not come from muscle-shortening and over-contraction, but from maintaining a correct equilibrium between the various parts of the body. To attain this equilibrium, the patient needs to be taught to release superfluous muscular tension and return to a resting state in which the muscles are lengthening. CONCLUSION Here are a few observations on posture work. Firstly, as regards the utilization of condi. tioning procedures such as I have suggested. The problem here is one of training suitable personnel; once the trained personnel are available, the actual task of re-education need take no longer than is spent on present methods, although it necessarily involves individual as opposed to group instruction.
Secondly, I should like to define the word "Posture" as "A person's willingness and ability to maintain that relationship of the different parts of his body which ensures their most efficient behavioural function and physiological functioning both now and in the future". Such a definition underlines the fact that Posture is a psychosomatic affair, in which habit plays a part, and that "good posture" does not imply some ideal standard, but rather a person's willingness and ability to maintain the best relationship possible for him, whether or not there may be some pathology present. The psychosomatic basis of postural deformity becomes apparent to anyone who works for long in this field, for as we proceed with our training, we encounter definite psychological obstacles-habits, attitudes and dispositions to which the patient is profoundly attached and which he is reluctant to change. I have mentioned these problems before (1955a). One soon finds that postural awareness occupies a key position in determining a person's idea of himself, and that as this awareness alters, profound alterations may take place in habits of thought.
Our present knowledge of postural control is in its infancy. The crude categories which we employ at present need considerable clarification. I hope that our specialty will be the pne which sees the importance of fostering such inquiries.
